Electronic Version 
Stylesheet Version vl.1.1 

Description 
HOSE CLAMP TOOL 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to an apparatus for in- 
stalling a hose clamp and a method for installing a hose 
assembly with the apparatus. 

[0003] 2. Background Art 

[0004] Hoses are used to make connections between components 
of fluid systems. For example, hoses are used to connect 
vehicle coolant system components, such as a radiator or 
heater core, to an internal combustion engine. These 
hoses are made of rubber, polymeric elastomers, or an- 
other flexible material. Connections are made by installing 
the hose over a pipe or mating member that extends from 
a fluid system component. 

[0005] a hose clamp is used to hold the hose firmly against the 
mating member to provide a fluid tight seal between the 
hose and the mating member. A hose clamp is a circular 


spring steel wire or band with radially extending tabs at 
each end of the wire. A hose clamp is set in a pre- 
expanded position and glued to the outer surface of a 
hose to facilitate installation. One type of pre-expanded 
hose clamp is the "clipless" type that incorporates a latch- 
ing member for holding the clamp in an open position 
without a separate retaining clip. 

[0006] Hose connections are often made in locations that are dif- 
ficult to access, such as at an engine block water jacket 
point near the bottom of an engine block. Such locations 
are frequently difficult to see and inspect. If a clamp is not 
properly engaged, a watertight seal is not formed between 
the hose and the mating member. In the case of a coolant 
system, improper clamping can result in coolant leaks, 
engine overheating, warpage of the head of an engine 
block, and engine failure necessitating expensive repairs 
or engine replacement. 

[0007] | n t he prior art, pliers were used to grasp and squeeze to- 
gether the hose clamp tabs to disengage the latching 
member and permit the clamp to move from an open po- 
sition to a clamped position. Such tools did not include a 
feedback mechanism to confirm that the clamp had in fact 
moved to the clamped position securing the hose. In ad- 


dition, these tools typically could not be adjusted or ro- 
tated to facilitate access to hard-to-reach clamps and 
could not be adapted to left-handed or right-handed user 
preferences. 

[0008] Recent efforts to develop a tool that incorporated a feed- 
back mechanism, such as that in United States provisional 
patent application serial number 60/417894, unsuccess- 
fully attempted to utilize a single rod design to release the 
clamp and provide feedback. This experimental tool in- 
cluded a single rod with a hook formed at one end. The 
hook is inserted into a clamp tab and when the user pulls 
on a lever, the hooked rod pulls on a spring and on the 
clamp tab. If sufficient force is applied, the latching mem- 
ber is disengaged, permitting the clamp to move from an 
open position to a closed position. Disengagement of the 
latching member also releases tension on the spring, 
causing the hooked rod to recoil or kickback past its ini- 
tial position and actuate a sensor, thereby signaling clos- 
ing of the clamp. These "inertia operated switch" tools re- 
leased clamps inconsistently and did not provide reliable 
feedback that the clamp had closed. In addition, these 
tools did not accommodate ergonomic adjustments, such 
as rotating the position of the hook for easy engagement 


of the clamp. 

[0009] Before the Applicants' invention there was a need for an 
apparatus to install hose clamps and to provide positive 
feedback indicating that the hose clamp had engaged the 
hose. Problems associated with the prior art as noted 
above and other problems are addressed by Applicants' 
invention as summarized below. 
Summary of Invention 

[0010] According to one aspect of the present invention, a hose 
clamp installation tool is provided that includes a hook for 
engaging a clamp and a rod located adjacent to the hook 
that releases the clamp. A sensor detects whether the 
clamp has shifted to a closed position. The sensor may be 
a proximity switch or a load cell. 

[0011] The installation tool can be pneumatically or manually ac- 
tuated. If the tool is pneumatically actuated a piston may 
be attached to the rod. Pressure applied to the piston 
drives the rod from an initial position into engagement 
with the clamp. A spring may also be provided that biases 
the rod to return it to an initial position. Alternately, an air 
cylinder may be coupled to the rod. 

[0012] a trigger may be moved by the clamp when the clamp 

shifts from an open position to a closed position. A feed- 


back rod may be located adjacent to the trigger. The 
feedback rod moves in response to the movement of the 
trigger when the clamp shifts from the open position to 
the closed position. One or more sensors can be used to 
detect movement of the feedback rod and indicate that 
the clamp has shifted to a closed position. A first sensor 
can be used to detect changes in the position of the rod 
and a second sensor can be used to detect changes in the 
position of the feedback rod. 

[0013] a spool may be disposed around the rod and biased to a 
start position by a spool spring. The spool may be con- 
tacted by the feedback rod and moved from the start po- 
sition when the feedback rod is actuated by the trigger. A 
sensor, such as proximity switch, can be mounted to de- 
tect movement of the spool and indicate the clamp has 
shifted to a closed position. 

[0014] According to other aspects of the invention relating to the 
housing, the hook used to engage the clamp can be at- 
tached to a tubular housing. The tubular housing may also 
partially enclose the rod. 

[0015] The tubular housing may be selectively connected to a 
handle in different radial positions to permit the hook to 
be positioned in a convenient orientation relative to the 


handle. 

[0016] According to another aspect of the invention, a method 
for installing a hose assembly with the hose clamp instal- 
lation tool is provided. The method begins by inserting 
the hook into an aperture of the clamp. A rod is advanced 
to disengage the clamp from an open position. A trigger is 
moved in response to disengaging the clamp. Movement 
of the trigger shifts the feedback rod. A sensor monitors 
the position of the feedback rod to indicate that the clamp 
has shifted to the closed position. 

[0017] According to a final aspect of the invention, an acceptable 
hose assembly signal is generated when the time between 
sensing a change in the rod position and sensing the 
shifting of the feedback rod corresponds to an accepted 
time value. 
Brief Description of Drawings 

[0018] Figure 1 is a perspective view of a hose clamp installation 
tool and a hose assembly before installation. 

[0019] Figure 2 is a perspective view of a hose clamp installation 
tool. 

[0020] Figure 3 is a section view of a pneumatic hose clamp in- 
stallation tool with the unclamp rod in an initial position 
and the feedback rod in a start position. 


[0021] Figure 4 is a section view of a pneumatic hose clamp in- 
stallation tool with the unclamp rod in an actuated posi- 
tion and the feedback rod in a partially shifted position. 

[0022] Figure 5 is a section view of a pneumatic hose clamp in- 
stallation tool with the unclamp rod in an actuated posi- 
tion and with the feedback rod shifted. 

[0023] Figure 6 is a section view of a manual hose clamp installa- 
tion tool. 

[0024] Figure 7 is a section view of a second embodiment of a 

pneumatic hose clamp installation tool. 
[0025] Figure 8 is a section view of a second embodiment of a 

manual hose clamp installation tool. 
Detailed Description 

[0026] Referring now to Figure 1, an engine 10 and a hose as- 
sembly 12 are shown. The engine 10 includes a flange 14 
that mates with the hose assembly 12. The hose assembly 
12 includes a hose 16 and a clamp 18. The clamp 18 can 
be attached to the hose 16 with an adhesive. The clamp 
18 is shown in an open position to facilitate sliding the 
hose 16 over the flange 14. The clamp 18 includes a first 
tab 20 and an aperture tab 22. The aperture tab 22 in- 
cludes an aperture 24. A latch 26 engages the aperture 
tab 22 to hold the clamp 18 in an open position. 


[0027] A n installation tool 28 is also shown that includes a hook 
30 that is received in the aperture 24 to allow the installa- 
tion tool 28 to latch onto the clamp 18. 

[0028] Referring now to Figure 2, the end of the installation tool 
28 that engages the clamp 18 is shown more clearly. The 
installation tool 28 includes a housing 32. The housing 32 
includes a handle 34 for grasping the installation tool 28. 
A switch 36 is located adjacent to the handle 34 that acti- 
vates the installation tool 28 when engaged. A tubular 
housing 38 is rotatably attached to the housing 32. The 
hook 30 is attached to a distal end of the tubular housing 
38. The tubular housing 38 at least partially encloses an 
unclamp rod 42 and a trigger 44. 

[0029] Referring now to Figure 3, the installation tool 28 is 
shown with the hook 30 engaging a clamp 18 that is 
latched in an open position. The unclamp rod 42 is lo- 
cated adjacent to the first tab 20 of the clamp 18. A pis- 
ton 52 is attached to an end of the unclamp rod 42. The 
unclamp rod 42 passes through a spool 54. A collar 56 is 
attached to the unclamp rod 42 between the spool 54 and 
the piston 52. The unclamp rod 42 passes through an un- 
clamp spring 58 located between the piston 52 and a 
cylinder 60. The unclamp spring 58 biases the unclamp 


rod 42 to an initial position as shown. When the unclamp 
rod 42 is in the initial position, collar 56 is adjacent to a 
first sensor 62 that detects the position of the unclamp 
rod 42. The unclamp rod 42 also passes through a spool 
spring 64 located between the collar 56 and the spool 54. 
The spool spring 64 biases the spool 54 to a start position 
adjacent to a rotatable housing 66. When the spool 54 is 
in the start position, a spool collar 68 is not adjacent to a 
second sensor 70. 
[0030] Referring now to Figure 4, the installation tool 28 includes 
a port 69 that is connected to a source of pressurized air. 
When the switch 36 is engaged, pressurized air enters the 
cylinder 60 and applies a force against the piston 52, 
causing the unclamp rod 42 to engage the first tab 20 of 
the clamp 18. As the unclamp rod 42 engages the first tab 
20, the unclamp spring 58 is compressed and the collar 
56 moves away from the first sensor 62. At the same time, 
the spool spring 64 is partially compressed between the 
collar 56 and the spool 54. When sufficiently advanced in 
the direction indicated by the arrow on the unclamp rod 
42, the unclamp rod 42 releases the latch 26 and the 
clamp 18 is permitted to shift from an open position to a 
closed position as indicated. 


[0031] Referring now to Figure 5, as the clamp 18 snaps to the 
closed position, the first tab 20 momentarily contacts the 
trigger 44. The trigger 44 then rotates about a pivot pin 
70. As the trigger 44 rotates, it contacts a feedback rod 
72. The feedback rod 72 advances and contacts the spool 
54. The spool 54 moves away from the rotatable housing 
66 and compresses the spool spring 64. The movement of 
the spool 54 causes the spool collar 68 to be shifted to a 
position adjacent to a second switch 74, thereby providing 
feedback that the latch 26 has released and that the 
clamp 18 has shifted to the closed position. When the first 
tab 20 no longer contacts the trigger 44, the spool spring 
64 biases the spool 54, feedback rod 72, and trigger 44 
back to their respective start positions as shown in Figure 
3. The flow of pressurized air against the piston 52 is 
stopped when the switch 36 is released and the unclamp 
spring 58 exerts a biasing force on the unclamp rod 42, 
returning it to the initial position. 

[0032] Also shown in Figure 5, a bearing 76 is located between 
the housing 32 and the rotatable housing 66. The bearing 
76 permits the rotatable housing 66 to rotate with respect 
to the housing 32. The tubular housing 38 is attached to 
and rotates with the rotatable housing 66. As a result, the 


hook 30 attached to the tubular housing 38 can be moved 
to a variety of radial positions relative to the housing 32. 
[0033] Referring now to Figure 6, a manual installation tool 80 is 
shown. This embodiment includes a handle grip 82. Han- 
dle grip 82 protrudes through a housing 84 and is held 
rotatably in place with a pin 86. The handle grip 82 in- 
cludes a first surface 88 adjacent to a rod end 90 and a 
second surface 92 adjacent to a spool surface 94. When 
the handle grip 82 is engaged, the first surface 88 con- 
tacts the rod end 90 causing an unclamp rod 96 to en- 
gage the first tab 20 of the clamp 18. When the unclamp 
rod 96 engages the clamp 18, a narrow region 98 of the 
unclamp rod 96 is moved adjacent to a first switch 100, 
which detects the position of the unclamp rod 96. Also, 
the second surface 92 moves away from the spool surface 
94. 

[0034] As the clamp 18 snaps to the closed position, the first tab 
20 momentarily contacts a trigger 102. The trigger 102 
then rotates about a pivot pin 104. As the trigger 102 ro- 
tates, it contacts a feedback rod 106. The feedback rod 
106 advances and contacts a spool 108. The spool 108 
moves away from a rotatable housing 110. The movement 
of the spool 108 repositions a spool collar 112 adjacent to 


a second switch 114, thereby providing feedback that the 
latch 26 has released and that the clamp 18 has shifted to 
a clamped position. When the handle grip 82 is released, 
the second surface 92 contacts the spool surface 94 and 
returns the spool 108, feedback rod 106, and trigger 102 
to their respective start positions. Likewise, an unclamp 
spring 116 biases the unclamp rod 96 to return to its ini- 
tial position. 

[0035] Alternatively, the second switch or sensor 74, 114 can be 
positioned to detect movement of the feedback rod 72, 
106, thereby eliminating the need for the spool 54, 108. 
The second sensor 74, 114 could also be positioned to 
detect movement of the trigger 44, 102, thereby eliminat- 
ing the need for the spool 54, 108 and the feedback rod 
72, 106. 

[0036] a successful installation signal may be generated only if 
the clamp 18 shifts from an open position to a closed po- 
sition within a predetermined amount of time. An elapsed 
time is measured between sensing the shifting of the un- 
clamp rod 42, 96 with first sensor 62, 100 and sensing 
the actuation of the trigger 44, 102 or feedback rod 72, 
106 or spool 54, 108 with the second sensor 74, 114. If 
the elapsed time is within a predetermined time interval, a 


successful installation signal is generated. The successful 
installation signal can be used as an input to activate an 
indicator, such as a light or buzzer, increment a counter, 
or register the information in a database verifying that the 
clamp has been closed. Failure to obtain a successful in- 
stallation signal could be used to halt a vehicle assembly 
line. 

[0037] Referring to Figure 7, another embodiment of a pneumatic 
hose clamp installation tool is shown. The installation tool 
120 is shown with a hook 122 engaging a clamp 18 that is 
latched in an open position. An unclamp rod 124 is lo- 
cated adjacent to the first tab 20 of the clamp 18. The un- 
clamp rod 124 is attached to a load cell 126 with a cou- 
pling 128. The load cell 126 is attached to an air cylinder 
130 with a second coupling 132. When a switch is en- 
gaged, the air cylinder 130 is actuated and the unclamp 
rod 124 engages the first tab 20 of the clamp 18. The 
load cell 126 measures the force applied to the first tab 
20 of the clamp 18. When the clamp 18 snaps to the 
closed position, force is no longer applied by the unclamp 
rod 124 to the first tab 20. When the switch is released, a 
spring inside the air cylinder 130 returns the unclamp rod 
124 and the air cylinder 130 to their respective start posi- 


tions. If the force measured by the load cell 126 is within 
a predetermined value range then the clamp 18 has 
shifted from an open position to a closed position. A suc- 
cessful installation signal is then generated. 
[0038] Referring to Figure 8, another embodiment of a manual 

hose clamp installation tool is shown. The installation tool 
140 is shown with a hook 142 engaging a clamp 18 that is 
latched in an open position. An unclamp rod 144 is lo- 
cated adjacent to the first tab 20 of the clamp 18. The un- 
clamp rod 144 is attached to a load cell 146 with a cou- 
pling 148. In this embodiment the unclamp rod 144 does 
not move to disengage the clamp 18. Instead, the un- 
clamp rod 144 is used to pry against the first tab 20 of 
the clamp 18. The load cell 146 measures the force ap- 
plied to the first tab 20. When the clamp 18 snaps to the 
closed position, force is no longer applied by the unclamp 
rod 144 to the first tab 20. If the force measured by the 
load cell 146 is within a predetermined value range then 
the clamp 18 has shifted from an open position to a 
closed position. A successful installation signal is then 
generated. 

[0039] while the best mode for carrying out the invention has 
been described in detail, those familiar with the art to 


which this invention relates will recognize various alterna- 
tive designs and embodiments for practicing the invention 
as defined by the following claims. 


